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PURPOSE- To shorten the propagation time of a signal, by arranging a plurality 
of semiconductor chips on the surfaces of a polyhedron, proviamg signal trans- 
miS paths between the chips in an approximately straight line shape, thereby 
shortening the maximum wiring length in comparison w.th the total area of 

CONSTITUTION- As a polyhedron 12. a hexahedron comprising an insulating 
body made o ceramics and the like is used. Five chips 14A. 14B. 14C,.. are 
mounted on the five surfaces. Bumps 13. which are connected to the cn.ps. 
are orovided on the five surfaces. With respect to the bumps 13 which are 
connected to the other chips, straight holes are provided up to the position 
of each bump on the mounting surface beforehand Both bumps are connected 
& w're. With respect to the chips 14A. 14B. 14C -. bumps 16. which are orrned 
on the chips and the bumps 13 on the polyhedron 12 are fused and attached 
The chi DS are arranged on the polyhedron, whose shape is close to a jhencal 
surface.' and the chips are wired by straight line wires. Therefore the w.r ng 
length becomes short in comparison with the total area of an LSI, and the 
propagation time of a signal becomes short. 
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PURPOSE: To increase freedom in design, by laminating a plurality of semiconduc- 
tor chips so that their surfaces face to each other, performing the signal trans- 
mission between the chips by light signals between the surface, thereby «duong 
the area of a light receiving signal, implementing high .ntegration, and poten- 
tial^ isolating the chips. ^„„„j a 

CONSTITUTION: A first chip 1 is mounted on a package 8. A second chip 4 
is mounted on the chip 1 with a face down. Bumps 3 and o are welded and 
both chips are wired for current conduction. Then a pad 2 at the peripheral 
part of the first chip 1 and an inner lead 9. which is formed on the package 
S are bonded bv a wire 7. The inner lead 9 is connected to an outer lead 10 
The transmission and exchange of signals between the chip are performed 
bv light by using a light emitting element 12 and a light receiving element 
13 The first chip 1 constitutes a low speed part and a power source circuit. 
The second chip 4 constitutes a high speed part. The chip 4 sends and receives 
the signals to and from the first chip 1 by light. Thus, two chips can be formed 
by the area for one chip. The area for signal transmission means between 
.... the chips can be made smaller than the pad or bumps. The potential between 
the chips can be freely selected. 
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PURPOSE- To reduce power consumption of an integrated circuit, by providing 
the first - third circuits, which supply bias currents to a substrate separately 
at the time of applying power, at the time of operation and at the time of 

CONSTITUTION- When a power source voltage Vcc is applied at a time t,, the 
'voltage at a power source terminal 2 is increased to the power source voltage 
Vcc a pulse generating circuit 1 is operated and the pulse is supplied to an 
cutout terminal 3. A first circuit A is operated by the pulse and a substrate 
bia= current Is flows. When the magnitude of the value of a capacitor C„, is 
adjusted, the substrate bias current Is can be changed. A second circuit B is 
a circuit, which supplies a substrate bias current I only when the power source 
voltage Vcc is apolied. Nodes 17 arid 21 are charged toward a level 1. A 
parasitic capacity 'l8 is set so that it is smaller tan the value of a capacitor 
■>■> The node 17 'is charged faster than the node 21. A pulse signal <f> is applied 
to a third circuit C when the chip is operated. Therefore a required current 
] i s maf i e to flow so as to compensate for the decrease in substrate potential. 
Thus the low consumption can be realized in charging the current to the sub- 
strate. 
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